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1. ^t^^HI ^rSRr 7l#^-o]: 

C^l^ V)^)SL ^SHl ^ ^ ^] <^Aj-^ ^A]Al 

^ ^KCDR : Clock and Data Recovery)* *fl^Hr ^1 ^ 
3. ^fl^l y o v ^^ iL*l 

t!: #^ ^ ^o]e^ 4^ ^KCDR : Clock and Data Recovery)^ 91°]*], 7}^- o]^} 
^ 1 dt^sq 3JUP)JliL -g-^?V ^, oil- ^7l^>Jl ^1 2 ^r(Q)^ *)l«fl*H A oM 

7 r £ cflo)Ei Cfl-g-^ 7l§ ^^Kr 7]§ #^ ^£ C-11olEi# «y 

^7HH 7l§ #S}-§; ol-g-^ Aj-71 C-DojEi^ 4^S>J1 4^ 

^1 ^"71 #^4 UMB)* #^*Kr ^ cflojEi 4^-^: ^ ^"71 7>^ dH E^ ^^ofl rr}- 

£f A o V 7l 7l§ ^71 ^ C-flolE^ ^Jfofl £fl ^ *1H *JJ:# 

Wl^^. ^ ^ofl oj-g-^. 



20-3 



1020030039422 



<^ Q*}: 2003/7/29 



MS.5L] 
5. 2 

PID, PLL, CDR, PCR, 
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7>^ £\]o)b\ ^^#^1 tfl-g-ol 7>^*V #^ cflolE-1 4^ ^1 {Clock and Data Recovery 
Apparatus For Variable Data Rate} 



£ 1 PLL ^^H] ^5.. 

3*1^ «li=lJSL *leH ^r*r ^AS. t^l^ tij^o. ^aU] 

^EflS CflolEil- *Vcf . O] 7j Aljr A}o}ofl J^o^ #^0.^ #^(clock) <0Jl 

^^"5=1^ -t-e} (clock) *]Ji. E>oin o i ^(timing skew) -g-*fl7r iH^r^S 
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<5> olf 4^ 5}^(clock recovery circuit)7> Af-g-s] &o_ , ^SHb # 

^ ^€-§- PLLCPhase Locked LoopH ^>-8-s)ji 5fltf. 

<6> °}7H, PLL(Phase-Locked LoopH^ ^ ^*fl£r 

* *7l (synchronization) a] 7^ ^^7l^-H(s]S)# ^-fVcf. ^tf^l^: 7]§a1:MH 

^71-^H^ t)x)^ ^7|^, ja^o^e «V^sl-^ ^*), ojTjl^ <3#, tilH(bit) 

i£«H(ES: elastic storeH ^*fl ^l^^-^^H" JlH^^l 4-E- ^^IJl 

<7> £ 1 ^a]:^^ PLL -r-H.^ ^j£o]4. 

<8> 5L 1 ofl SLA]*} a}-<2}. ^ol, ^aV^o] PLL 3.3^ o^v/;-^ 7l (Phase/Frequency 

DetectorHll), ^ €^(12) ^ #<y- *1H 1^71 (13) «- n 2 -^^^. 
<9> PLL ^» °]-§-*H cllolE^H ^# ^ tt o^-& £ l-§: 

(Phase/Frequency Detector )( 11 HH HHeH #^ -S** ^#*r^- ^ *H<H ^71 

(VC0 : Voltage Controlled Osci 1 lator)(13)^f^ ^ A cM: hIJuLbM zi -2-*r# ^ 

(12)^ -?l7>tr^. -t-H. 1^(12)^ ^oV^rSHr 7] (Phase/Frequency 

Detector)(ll)5.^Ei ^^i)^ ^tflfe-t-ll A)~g-^ ^sg PLL^I -f-n 

(feed-back loop)!- J±#«H *1H ^7l(13)# ^H^H 3^*1 ^-7}^. #^ 
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1020030039422 %^ <£A- 2003/7/29 

<10> o}9\- ^ PLL* Ol-g-tb #3^1 431 ^ C-flolE.^ ^-^oflA^ ^q-o] t ^]o]B\ 

7}*1 t-flolEi ^ofl cflsflAi 4^01 7>^>£^- ^5)cH 

<n> zieiM-, £_^o} ^ tflolEi ^i^#Cdata rate)* A>-g-^ £ s. 

1 =f. ^31, wl^^-^l DVB-ASI (Digital Video Broadcasting - Asynchronous 

Serial Interface) ^HE- 270Mbps°l^, HDTV(High Definition 

Television)^ c^eI x^l-^ rflef 10 ~ 80Mbps 7>^ t\]o]t\ 7}# 

4. °l^f 4^ o]-g-^ t-flolEil-^ ^-g- 

4^1 f^fr ^A^- tfl^rf. ojeitb 4«8=*r dH^i ^# 
* 71-^1 ^h^MH ^efl^ PLL°J-§- °l-g-*IM*r zj-zj-s] c-flolE^ ^^#<^1 tfl-§-*Rr PLLS]5.1- 
ZfZf ^wl*flo> ^ -g-^ol ojt}. 

<12> ^, ^Eflo] PLL* oj-g-*}- 4^ 7\^°A HH^i ofE)- Z|Z| t} = 

<13> Z^-7] dl^E^oflAi ^-g- ^A7> flfe C]*1U « 0 ># * -f-A) ^ 

^Hfe, t-flojEi ^^l-o] ^Sj-^ nfli^cf <H 7H1» ^-7>^<y 
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<14> -& ^^r, >S"7lsq- n^}7] *H°J€ ^^-S, ciHEl ^Ajcq 7 ]. 

£ e1M3 tfl-g-^ 4€*Hr #3 ^ 4^ #*1(CDR : Clock and 

Data Recovery)* 4^*1-^01 =l $14. 
<15> ^r, 7}^ «*rfe 7l§ 4 1 PLL-i: ol-g-*H 

^#*raL, ^ 1 ^5iHr» PID ^Ei* ^ ^ 2 PLL°fl #^ 

9? clM^S ^#<5Rr #^ ^ cflolEi 4^ #*1(CDR : Clock and Data Recovery)* afl^SH , 
7]§ «rS.^<H^^l ^ ^ 10Mbps - 300Mbps ^J£^ *\3. 4 

€■ 3 £t= 3*1% ^ M #^ £ 3H3* ^#*>^cfl 3. 4 



^ 4^*Rr 7>W #^ ^ tiM^ 4^ ^-^(CDR : Clock and Data Recovery)^ 

oio^A^ 71^- 4 1 ^3 ^(P)^-S , ^7l^VJl ^ 2 ^ 

3 ^(Q)^# *H«fl*H tiHE| ^l^l Cfl-g-^ 7l§ ^«Rr 7)^ #^ 

^^r-; °J^^> ^7MH 49^ € 7l§ oi^>o^ ^ 0 v 7 i og^^ cllol 

^ ^£ A o v 7l #^-4 c-nojEi* t^Kr #^ ^ tiHEi ^ ^"71 

7>^ n Q }*\ ^d#*^l tc)-5f 7l§ ^oM ^ 4^1 ^-ofl cfl*}- ^ 

-tlJ.1- ^s>^ ^iHrRr 4^^-* i^-^cf. 
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7j-f =L ^lt!: ^^W. 
<18> s. 2 «^*H ^ 7>^ C-flolEi tfl^-ol £ ^ 

<i9> £ 2^1 51*13 h]^ ^-o] -a ^rgofl 4= ^ o] Ei 4^ ^1(CDR)tt 7l§ 

^##^1 ^e} 7l§ ^-¥-(21)^ £ t-fl^Ei 4^]«-(22)^ vflJjL 5}-eHEi# ^ 

3*Rr *1H^(23)# i^tf. 

<20> # d ^ ^S.^, -fA} 7l§ #3} ^^(21)fe 71 § #^ ^J=L 

(21)2] iflJf #^^r ^^^1 7)^ 71 #^(Basic Clock) ^7}(211), 7l£- #^ ^ 7 HM 

71^- ^^«-(23)<Hl J£^Q a|) 1 i^S] &(P)^ £^SRr 7^1 l ^7l 

(Divider X212), 7l£- ^^^> *fl«1|7l (Mult ipl ier)(216)2] #3 413: ^ *}°] 

# ulill^H n _2.*|~& -f-5L € El (214)2] ^iLS. °17>^ #*1 7] (Frequency 

Detector)(213), ^3 .2.^1- 41 i# ^e^*>ji PLL(213, 214, 215)2] 3f|.= m| ^= (feed-back 
loop)# t£#*H *\) i ^ ^7l(215)» ^ (214), ^-H. ^(214)^1 

^Hofl 4^ ^a o >oi ^7l^ i-ej-i- ^l i ^<g- ^ih ^71(215) ^ ^ l ^iH 
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(215 HI *\ #§m ^7)51-^ j\)o]*-(23)*\] ^ 2 SKQ)^ 

^Hfl^H 7l§ #2}^ #^*Rr ^wfl7l(216)^- i^Vt}. 

=L^JL, ^ $)°}*\ 4^«-(22)^ 7}7|n oi^l ^ nrz(No Return to 

Zero) #§1 ^-g-°l 3£tHa ^]J:5. ti>^ #^§>^ NRZ(No Return to Zero)-PRZ(Pseudo 

Return to Zero) ^71(221), 7]§ ^ Jf(21)S. ^-B\ 7l^ #3-4 NRZ-PRZ 

71(221)51 ^JL51 ^^r-i- wlH^^ ^ #5} fl^it-i- ^1*>JL 2 *M 

^7](224)^ #^ #^^r *H-J?-(23H ^«fl ^€ afl 3 &(H)°.3. £^tr ^1 2 f 

^71(225)^ #^ NRZ-PRZ ^«-7] (221)51 #^ ^5] ^^g- aljasH ¥ #3 

^ ^r^Hr^M: ^-xl§><^ zl 5L* r &-8: PID(Proportional Integral Differencial) 

(223)^ ^^0.5. °]7 r *Rr sftsfr/^^ 7^t\7] (Phase/Frequency Detector) (222), <9 -2-*r 
AljLl- €^^*>JI PLL(222, 223, 224)^ s^hJ] ^(feed-back loop)# 2 
*fl <H ^71(224)1- ^H^Kr PID ^1(223), PID ^B-) (223)5] ^l^ofl n}e}- ^^Vo] ^lsl^ 
#3* #^*Hr *fl 2 *lH ^71(224), 2 ^ *1H ^71(224)^1^-1 ^Ji}- 

^ #3* ^H-^-(23)^l 51*1H ^ 3 i^5l 3UM)^ #^*} 

^^12 £^71(225) ^ NRZ ^]Jl51- ^] 2 1^71 (224) <HH #=m -§-71^ 

#3* «a^^> ^o]Bl7> ^Hfls #^*Hr D-«-^M(FlipFlo P X226)-g: 

•sVcf. <^7H ( pid ^£|(223H1 rfltr ^Mltr ^^lS. tr^. 

nelJi, ^H«(23)^ ^oj] u}-^ * rfl o] E l 4^ ^l(CDR)^ ^1 ^ 31 °1 
E151 cflojEi ^l^l-oll n)-^, #^ ^ c-floj&| ^-^ #*l(CDR)5l ^u]B\<£ ^} 1 tfl^ 

3 &(P, Q, M)# ^<5KE^=- *}±r 413l§ 
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<23> o)$-o\ ^^1- 7}^lb £ ^ofl ^ ^ cflolEi 4^ #*KCDR)^ £2f 

^(21HH^ 71^ ^-^71(211)* t^*V 71^- #5}-g- 1 «^7l(212)» ^-*fl 

(l/P)*(7l^#^)o.S. i£SW^ PLLC213, 214, 215)3. <9 3 th=k <^7}*\ P ^^-^-(23)1- 

-f-^n a>^oh ^ojcf. 

<25> ZL^Jl, PLLS. (l/P)*(7l^-#^) *H{- ^(free running)^ PLL^ 

1 *)H t^l 71 (215)^ #^1- *fltifl7l (216)1- -f-*fl QaflS. ^tifl^r ^7l 

(213HH ZL *Vol-i- ^l^Jl ZL ^llt ^S. ^Ei(214)# ^ ^ 1 

^]o] ^-^i 7 i ( 2i5)o]] cfl*)- ^]o] A]jr S *\] 1 x|o}- ^c^ ^71(215)^1 ^^JI Hd\) 14^. £3 
* <2<>1^. ^^^-(23)1- ^-*fl A>^ofl og^^ ^-drf. 

<26> 7l§ 4€-¥-(2lHH #^5l^ 71^ ^(reference clock)^ 1>4 

<27> !] f ref = (7 )£. #^)*(Q/P) 



^^H, ^H-?- (23)«- -f-^H P,Q efl^l^Ei tilBl- ^3 cfsTlK^^icll, p^ 8«lB, Q^r 
11W1H) ^^LB^ ^^Bfl 7 > o>vi ojo^ ^Sf^l- 5Hr ^ tj-. o]o\) 

o^, #eflo] paoflAi srj-q-s. a^sj 71$ #s}ofl tflsfl 4^* fl«r ^^8: ^W^l 

^°iM*r 3HEi ^^#ofl ^ 4^*1 7l$ afl^Kr 7^1-711 ^4. 
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<29> #^ ^ t-llojEi 4^«.(22)^ #ej ^-§- 7^1 01^] NRZ SJ^lHr 

cf. ojirfl, <y^£]^ NRZ cflolE^ c-DojE-] ^1^1 nj-e} *lH^-(23)fe- ^°\] g 
tflolEi 4^ sH-q-nleKP, Q, M)-i: ^*r4. <a3€ NRZ ^JJLfe #JL $1 

X) ^^.£5. , NRZ-PRZ ^§7] (221)1- **fl #^ i#^><^ PLL(222, 223, 224 HI <y^tr 

<30> ZL^Jl, ^°1 PRZ ^jL^r ^/^T^Hr #*1 7l (222)<*IM , 7]$ #5j 4€ 

^(21)°1H #3€ 7|^ ^a o >o. y liE ^3 1) ^o. ^^( free running)^ PLL^ ^ 2 

ov z\]o] ^ 7 i ( 224)^ f^t ^ 2 ^7l(225)» **fl 1/MS. ^r^tb zi ^^K^ 

^lt^. ^^Hr ^ ^ A o v ^ °H 4^- -2-*r ^l^L* PID ^ El (223)1- € 

Ei^H ^) 2 ^71 (224 HI t}]t!: *IH ^l^S. *)1 2 1^71 (224 HI 

S>J1 ZH1 4^ #3* ^ , M ^ *lH^-(23)» *«fl A^ofl ^ ^ ^ol^-. 

<31> -g. ^ofl olojA^ ^ C-flolE^ p ID ^Eil AV-g-^t-ll, #5flo) C^a> 

^o] ^xr o>^^ AR >ol #7>S)J1 fP^KrHl 9l°] ^ ^ 

°1 $H=f. 

<32> cfl-^-^-sl wj-^ AlAEfl^A^ vfly-^ PCR(p r0 gram Clock Reference)* °l-g-*r^ 

#^^1 ^711 ^7l $m PLL ^-Hl A>-g-^l-q- E-l ^SJ-*V ^ o. ^^§>7l ^*lH^ PCR* 
SJEL ^o] 7 > tr^k =LZ\^, PID ^H7ll- °l-§-<5>^ e-1 ffl) r -g- A] #ofl °M§2}-£ 

^ SI* ^ ^>M^, ^-g- PCR* ol-g- ^ XI 711 €4. 

<33> ^7^, PID ^Eil ^ C-l -S-Afl*| ^Sr^, PID ^El^ ^H°l€r°lH ^°1 ^°lfe H o V ^ 

^.S. tiHKPropotional), ^ ^( Integral ) , *1 ^-(Differential)* 
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^ ^*fl£] -f-*ti *1H^ <£^5*« ^5.°!^. n zj-zj-^ ^*b§- 

^, -f^i ^Hi- _2_*KErrorH tfl*}-^ ^ofl ti] q]*}^ ^ofl cfl^H ^^Hr 

(Overshoot)^: iH^lTr $L°-*\ ^Hb 1 "^ -2- ^(Steady State Error)* 7Mt11 ^cf. 

ol (Offset)* -S-*V^ ^M^. ^5^, 3£ 

^-AV^H *fl<H ^^Kr 7B^O.^, ^0.5. Aj-g-S]^ ^rO.^ ti]^] *H7l-4 ^o] M 

PI ^H?]^ o|*L^ ^<H# Wl^^HAlofl ^M-ol ^^Efl & 

°l^r SLU] ^(Overshoot)* #<>H Aj^tflcq (Stabi 1 ity)* ^47)^ 7 >^lcf. 

21 tt, PID ^1^71^ ^E^o] ^oflA^ ^}o]7}2) SHI tfl<* -^4 ^ HL^ 

<34> tb^, *ll 2 ^<y- *)H t^l 71(224)1- #*fl D-#^##(FlipFlop)(226)^l 

NRZ cflolE^ ^1 <^£H cflojEil- 4^ *r 

<35> o]^6\)*] £r$$. M. ^ ^0} 7l^^HlA-l X|£).g. 7 >^1 7.H1 
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<36> ^7)<% ^ 7}i£ C-flolB] ^^^1 Cfl-g-^ ^ ^-^ (CDR 

: Clock and Data Recovery)!- ^l^M ^lll *}t)SL 

^1*1 0_^>^^ cflolEl ^ #^ ^-^o] 7>^*!; JL47> 5£tK 
<37> S *V ; ^rg^ > piD^Ei# A}-§-^ .O^ , g-^. p CR o. ol-§-^>^ #^o) iL^o] 7 >^^ 

-2. #Hfl2l 7}^6\] til^fl Xl^ol ^ ^ ^7} . 
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[^T 1 * 1] 

cflolE^ 4^ #*1(CDR : Clock and Data Recovery H $1°]*], 

7\¥r Ol-g-^ *fl 1 &(P)°-3. °1* ^7l2j-3T>Jl 2 ±.^9] 

^o]Ei# <g^^> 7]§ #^-§; 0}-g-^ -*7l CflolEl 

^7) 7>^ C-flojEi ^^ofl nfE} ^71 7l§ #7] ^ cfl o] E^ 4^-?- 

ofl cfltr *1M 413l# €^Hr ^H^* aWfe c-flojE^ ^-t-ofl tfl-g-oi 7 >^ 

2] 

*fl 1 5a°H, 

^"71 7l§ ^-»Hr. 

^ m^SLS. A>-g-s]^ 71-g- ^^-i- IHH^ 71^ #^(Basic Clock) 

^"7) 7]^- ^-71 ^H-^l *fl 1 SKP)^ £-^r*Hr *fl 1 
^7] (Divider); 
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A oM ^aj-fc <a^^> *l]«ti7l (Multiplier)^ #^ ^IJlsJ-^ *V°1» 

n. #^*r^ n^^Hr #*1 7) (Frequency Detector); 

^7) #*17HH #3£ ^> °J^^> €3*y*Mi 3^ = ^ 

(feed-back loop)!- iL#*Hr XH -tfJL» M^tt €^ ; 

#7l X]°H nj-ej- fl-*W ^7l^ #^ ^*#*Rr Xl 1 XH ^7l; 

A oM Xl 1 ^7HH #3£ ^71^ >8-7l XH^<H1 an 

2 #(Q)^# XW*H 7l§ #^*Rr ^>7l ^l«fl7ll- 7>^ C-flolEi ^ 

i^tt 3] 

Xl 1 ^ H^r XI 2 * 0 H1 &<>H, 
^7} £ ^€-¥-*r, 

«a^^ ^g-g. 7Hn ^ NRZ(No Return to Zero) HH^-I- #&| ^^-o] 

itr€ PRZ wV^ol #^*Hr NRZ(No Return to Zero)-PRZ(Pseudo Return to Zero) 
71; 

A oM 7l§ #^ ^^^-^JfE^ 7 ]- # ^3Z|. NRZ-pRZ ^^S] #^ ^ 

5^ H^sH ¥ #^ ^ #X}f>}JL Xl 2 ^ XH ^$.7)2) #^ # 

#7l XM^l ^*fl XI 3 &(M)J15L £ 
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*H 2 ^^7} 9] #^ Al^Sf NRZ-PRZ ^7)9] ^ #^ UlI^H 3= 

(Phase/Frequency Detector); 

#7l -2-*r&« jrj^tffl feed-back loop)# 5L#*rfe *H<H 

#7l aj)oH n^-ef 3#°1 ^lsHg #<^-g- #^*Rr *]] 2 *)H ^7-1; 

3*Rr 2 £^7l; ^ 

NRZ #7] 2 ^ *H<H ^7HH -^7l5)-Sl ^3^^- o^ti> 

6 >, Cflo]E^7> ^EflS. #^*Rr #3^* SL^Kf C-flo|Ei ^f-ofl cfl-§-ol 

*11 2 5^*1, 

#71 7]^ #&|^ ^>7l^ <^*M 2>^ ^ Sf^ 7>^ C-lHEi ^-f^ 

7>^*V #3 ^ tfl^lEi 4^ #*1. 

2] / re/ = (71^- #^)*(Q/P) (o^H, p<4 4V7I afM^Ml 

ol^il ^£ sJ-el-nlE^ 
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I^T 1 * 5] 

3 %H1 

ilEi-^ PID(Proportional Integral Differencial) ^LtfS. ^-3! £.3. 



[^^* 6] 



20-18 



1020030039422 



^*}: 2003/7/29 



IS. 1] 
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